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(54) ILLUMINATION DEVICE. BACKLIGHT DEVICE AND LIQUID CRYSTAL DISPLAY DEVICE 

(5 7) Abstract 

PROBLEM TO BE SOLVED: To provide an illumination device that prevents leak 
current between the cold-cathode tube and the reflector, lowering of brightness by 
leak current between the both cold-cathode tubes and the shortening of the life of 
the cold- cathode tube when plural cold-cathode tubes are lighted at the same 



time, and a backlight device and a liquid crystal device using the illumination device. 
SOLUTION: The illumination device which illuminates the light guiding plate 3 for 
supplying backlight to the liquid crystal panel is comprised of plural cold-cathode 
tubes 2 and an inverter 1 that drives the cold-cathode tubes 2 arranged adjoined 
to each other out of plural cold-cathode tubes 2 by a drive voltage of same 
frequency, same phase and same size. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the lighting system which has two or more cold cathode tubes which emit the light for illuminating this 
illuminated body in the lighting system which illuminates the illuminated body, and the cold cathode tube driving gear which 
carries out RF lighting of this cold cathode tube, and is characterized by driving the cold cathode tube arranged by this cold 
cathode tube driving gear approaching by abbreviation in phase, the **** electrical potential difference, and the driver 
voltage of a **** frequency. 

[Claim 2] It is the lighting system which has two or more cold cathode tubes which emit the light for illuminating this 
illuminated body in the lighting system which illuminates the illuminated body, and the cold cathode tube driving gear which 
carries out RF lighting of this cold cathode tube, and is characterized by to control this cold cathode tube driving gear so that 
about 180 degrees of phases differ the driver voltage inputted into one side of the electrode of said cold cathode tube, and the 
driver voltage inputted into another side of the electrode of said cold cathode tube. 

[Claim 3] Two or more cold cathode tubes which said cold cathode tube driving gear consists of a piezoelectric transformer, 
and are connected to this cold cathode tube driving gear are lighting systems according to claim 1 or 2 characterized by 
connecting with a serial. 

[Claim 4] Two or more cold cathode tubes which are in said cold cathode tube driving gear with resonance actuation with 
the capacity connected to the leakage inductor and cold cathode tube of a pressure-up transformer at juxtaposition, turn on a 
cold cathode tube, and are connected to this cold cathode tube driving gear are lighting systems according to claim 1 or 2 
characterized by connecting with a serial. 

[Claim 5] The configuration of said cold cathode tube is a lighting system according to claim 2 characterized by being the 
character type of KO. 

[Claim 6] The configuration of said cold cathode tube is a lighting system according to claim 2 characterized by being a L 
character mold. 

[Claim 7] It has the cold cathode tube driving gear which carries out RF lighting of the cold cathode tube of two L character 
mold configurations, the cold cathode tube of two L character mold configurations « this — In order to illuminate the 
illuminated body from four directions with said two L character types of cold cathode tube, one side of said L character mold 
cold cathode tube is arranged along with two sides which the illuminated body adjoins. It is the lighting system according to 
claim 2 characterized by having arranged another side of said cold cathode tube along with the two remaining sides of a light 
guide plate, and having arranged said cold cathode tube driving gear at the rear face of the luminescence side of said 
illuminated body. 

[Claim 8] Said cold cathode tube driving gear is a lighting system of any one publication of claim 5 characterized by being 
constituted using the piezoelectric transformer which has the output characteristics of a balance mold thru/or claim 7. 
[Claim 9] Said cold cathode tube driving gear is a lighting system of any one publication of claim 5 characterized by being 
with resonance actuation with the capacity connected to the leakage inductor and cold cathode tube of a pressure-up 
transformer at juxtaposition, and turning on a cold cathode tube thru/or claim 7. 

[Claim 10] It is the lighting system according to claim 2 characterized by forming a reflecting plate in the surroundings of 
said cold cathode tube, and not grounding this reflecting plate. 

[Claim 1 1] Two or more cold cathode tubes which emit the light for illuminating said illuminated body in the lighting 
system which illuminates the illuminated body, It is prepared for every cold cathode tube in order to make this cold cathode 
tube turn on. It has two or more cold cathode tube driving gears constituted by the piezoelectric transformer. The lead wire 
connected to the terminal by the side of the high voltage of said cold cathode tube is wired along the perimeter of said 
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illuminated body. It is the lighting system which the lead wire connected to the terminal by the side of the low battery of said 
cold cathode tube is wired so that it may pass along near the center section of said illuminated body, and is characterized by 
driving said two or more cold cathode tubes by **** drive frequency, respectively. 

[Claim 12] Back light equipment which is equipped with the light guide plate which makes the light illuminated by the 
lighting system emit light on a field as said illuminated body further including claim 1 thru/or the lighting system of any one 
publication of 1 1, and is characterized by illuminating another illuminated body from a tooth back by luminescence of this 
light guide plate. 

[Claim 13] The liquid crystal display characterized by having back light equipment according to claim 12 and a liquid crystal 
display panel as said another illuminated body. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the back light equipment which is used for liquid crystal displays, such as 
an indicating equipment of a personal computer, a liquid crystal display monitor, and a liquid crystal television, and which 
illuminates a liquid phase panel from back. Moreover, it is related also with the liquid crystal display using back light 
equipment. 
[0002] 

[Description of the Prior Art] In recent years, since a flat-panel display does not have depth and is lightweight in a 
flat-surface mold, application has spread. In it, a liquid crystal display is used going across it variably, and the application to 
a projector, a video camera, a Personal Digital Assistant, a note type personal computer (PC), etc. is known especially well. 
As the example, there is a liquid crystal display monitor shown in drawing 19 . This liquid crystal display monitor 100 is 
equipped with the inverter 101 which drives the cold cathode fluorescence tubing (henceforth a "cold cathode tube") 2, and a 
cold cathode tube 2, and these are arranged around the liquid crystal panel 6. 

[0003] Generally, since the liquid crystal itself does not emit light in a liquid crystal display, it has the light source 
independently, and it displays by controlling the permeability of the light from the light source. So, in order to secure screen 
intensity to some extent and to secure better display quality, it is necessary to have back light equipment for illuminating 
from the tooth back of a liquid crystal panel. 

[0004] The example of conventional back light equipment is shown in drawing 20 . As shown in this drawing, back light 
equipment 1 1 1 illuminates a liquid crystal panel 6 from the tooth back. As for back light equipment, what used fluorescence 
tubing emitters, such as a cold cathode tube 2, is in use. The "direct lower part type" which arranges the cold cathode tube 2 
which is the light source directly under the diffusion plate 210 as shown in drawing 21 as structure of back light equipment, 
arranges a reflector 4 at the tooth back of a liquid-crystal lighting system, and illuminates the diffusion plate 5 efficiently, 
and the "edge-light method" etc. which is made to carry out incidence of the light with a cold cathode tube 2 from the side 
face of the light guide plate 3 as shown in drawing 22 , and illuminates the diffusion plate 5 are learned. In the case of an 
edge light method, a reflector 4 is arranged around a cold cathode tube 2, and the light of a cold cathode tube 2 is made to 
carry out incidence to a light guide plate 3 efficiently. Moreover, a reflective sheet is arranged in the rear face of a light guide 
plate 3, and it is constituted so that the diffusion plate 5 may be illuminated efficiently. 

[0005] The cold cathode tube which generally has the cold cathode structure where the electrode for discharge does not have 
a heater, in back light equipment is used. Since a cold cathode tube is cold cathode structure, the breakdown voltage which 
starts discharge, and its discharge sustaining voltage which maintains discharge are very high. Discharge sustaining voltage 
800Vrms and breakdown voltage 1300Vrms extent are required of the cold cathode tube generally used with the liquid 
crystal display of a 14 inch class. 

[0006] It is required to require small and efficient-ization also in back light equipment, to raise the use effectiveness of light, 
and to reduce power consumption from small [ of a liquid crystal display ] and the demand of efficient- izing. 
[0007] In efficient-izing of the conversion efficiency of the inverter for back light equipments, it is necessary to improve the 
conversion efficiency of the transformer for pressure ups. Therefore, clock frequency is set up highly and it is further 
high-frequency-ized from 40kHz to 60kHz. It is desirable when it sees with the whole back light equipment, since the use 
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effectiveness of the light of a cold cathode tube rose when clock frequency became high. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the case of the edge light method shown, for example in drawing 22 , 
the reflector 4 is installed in the perimeter of a cold cathode tube 2 as optical system for collecting the outgoing radiation 
light from fluorescence tubing in the direction of the purpose effectively. In order that a reflector 4 may raise the reflection 
factor of light source light, what vapor-deposited the metal with high reflection factors, such as silver and aluminum, is used 
for plastic film. The reflector 4 is grounded for insurance. 

[0009] As shown in drawing 23 , since a reflector 4 is arranged over the overall length of a cold cathode tube 2, between a 
cold cathode tube 2 and a reflector 4, the big stray capacity 1 1 generates it. For example, in the frequency of 60kHz, and 
electrical-potential-difference 800Vrms, the leakage current which the stray capacity of about lOpF generates and is 
generated through this stray capacity is set to about 3mA, and serves as a value which cannot be disregarded in view of 6mA 
of discharge currents of a cold cathode tube 2. 

[0010] Thus, in secondary [ of the inverter for back light equipments ], in addition to an electrical potential difference being 
high, a frequency is high as mentioned above and the leakage current revealed through stray capacity will become 
comparatively big. Since such the leakage current is supplied to an inverter as reactive power, it it not only turns into a 
useless current, but [ since it does not originate in brightness, ] is one of the causes which bar the miniaturization of a circuit, 
and efficient-ization. If big screen- ization of a liquid crystal display furthermore progresses and high-voltage-ization of the 
lighting starting potential by long-pi cture-izing of a cold cathode tube 2 and lighting sustaining voltage progresses, it will be 
thought further that this leakage current increases. 

[001 1] Moreover, when it approaches and two or more cold cathode tubes have been arranged in the back light equipment of 
the conventional liquid crystal with enlargement of a liquid crystal screen, there are the following problems. That is, in order 
to switch on the light by the driver voltage in which each cold cathode tube has a mutually different frequency and a 
mutually different phase, there is a problem that the brightness of a cold cathode tube varies, at the time of lighting of the 
leakage current between the approaching cold cathode tubes, and the problem of becoming easy to produce interference of a 
beat etc. and two or more cold cathode tubes. 

[0012] This invention is made that the above-mentioned technical problem should be solved, and aims at offering the 
lighting system which reduces the leakage current by the stray capacity produced between a cold cathode tube and a reflector, 
or the stray capacity between cold cathode tubes. Moreover, this invention aims at offering the liquid crystal lighting system 
which can be turned on without not causing decline in the effectiveness accompanying enlargement of a liquid crystal screen 
and being influenced of interference between cold cathode tubes. Furthermore, it is small and this invention aims at power 
consumption offering a small liquid crystal display. 
[0013] 

[Means for Solving the Problem] The 1st lighting system concerning this invention is a lighting system which illuminates the 
illuminated body, and has two or more cold cathode tubes which emit the light for illuminating the illuminated body, and the 
cold cathode tube driving gear which carries out RF lighting of the cold cathode tube. A cold cathode tube driving gear 
drives the cold cathode tube arranged by approaching by abbreviation in phase, the **** electrical potential difference, and 
the driver voltage of a **** frequency. 

[0014] The 2nd lighting system concerning this invention is a lighting system which illuminates the illuminated body, and 
has two or more cold cathode tubes which emit the light for illuminating the illuminated body, and the cold cathode tube 
driving gear which carries out RF lighting of the cold cathode tube. A cold cathode tube driving gear is controlled so that 
about 180 degrees of phases differ the driver voltage inputted into one side of the electrode of a cold cathode tube, and the 
driver voltage inputted into another side of the electrode of a cold cathode tube. 

[0015] In the above-mentioned lighting system, a cold cathode tube driving gear may consist of a piezoelectric transformer, 
and two or more cold cathode tubes connected to a cold cathode tube driving gear may be connected to a serial. 
[0016] Moreover, a cold cathode tube driving gear may be with resonance actuation with the capacity connected to the 
leakage inductor and cold cathode tube of a pressure-up transformer at juxtaposition, a cold cathode tube may be turned on, 
and two or more cold cathode tubes connected to a cold cathode tube driving gear are connected to the serial. 
[0017] The configuration of a cold cathode tube may be the character type or L character mold of KO. 
[0018] In the above-mentioned lighting system, you may have the cold cathode tube driving gear which carries out RF 
lighting of the cold cathode tube of two.L character mold configurations, and the cold cathode tube of two L character mold 
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configurations. In order to illuminate the illuminated body from four directions with the cold cathode tube of two L character 
molds, one side of a L character mold cold cathode tube is arranged along with two sides which the illuminated body adjoins, 
and it is [ another side of said cold cathode tube ] desirable to be arranged along with the two remaining sides of a light guide 
plate. As for a cold cathode tube driving gear, it is desirable to be arranged at the rear face of the luminescence side of the 
illuminated body. 

[0019] The 3rd lighting system concerning this invention is a lighting system which illuminates the illuminated body, and 
has two or more cold cathode tube driving gears which are formed for every cold cathode tube in order to make two or more 
cold cathode tubes which emit the light for illuminating the illuminated body, and a cold cathode tube turn on, and are 
constituted by the piezoelectric transformer. The lead wire connected to the terminal by the side of the high voltage of a cold 
cathode tube is wired along the perimeter of the illuminated body, and the lead wire connected to the terminal by the side of 
the low battery of a cold cathode tube is wired so that it may pass along near the center section of said illuminated body, two 
or more cold cathode tubes — respectively — abbreviation — it drives by the same drive frequency. 

[0020] As for a cold cathode tube driving gear, it is desirable to be constituted using the piezoelectric transformer which has 
the output characteristics of a balance mold. 

[0021] A cold cathode tube driving gear may be with resonance actuation with the capacity connected to the leakage 
inductor and cold cathode tube of a pressure-up transformer at juxtaposition, and may turn on a cold cathode tube. 
[0022] When a reflecting plate is formed in the surroundings of a cold cathode tube, as for the reflecting plate, it is desirable 
to make it not grounded. 

[0023] The back light equipment concerning this invention is equipped with the light guide plate which makes the light 
illuminated by the lighting system emit light on a field as the illuminated body further including the above-mentioned 
lighting system. And another illuminated body is illuminated from a tooth back by luminescence of the light guide plate. 
[0024] The liquid crystal display concerning this invention is equipped with above back light equipment and the liquid 
crystal display panel as another illuminated body. 
[0025] 

[Embodiment of the Invention] Hereafter, with reference to an attached drawing, the gestalt of operation of the lighting 
system concerning this invention, back light equipment, and a liquid crystal display is explained to a detail. 
[0026] (Gestalt 1 of operation) The gestalt of operation of the 1st of the back light equipment concerning this invention is 
explained using drawing 6 from drawing 1 . 

[0027] Drawing 1 is the top view of the back light equipment of the gestalt of the 1st operation. As shown in drawing 1 , 
back light equipment has the lighting system which consists of an inverter 1 and a cold cathode tube 2, and a light guide 
plate 3. A cold cathode tube 2 is arranged along two long sides around a light guide plate 3, and illuminates a light guide 
plate 3 from the two directions of the long side side of a light guide plate 3. An inverter 1 is arranged at one side of the 
shorter side of a light guide plate 3, or the rear face of a light guide plate 3. The shorter side of another side of a light guide 
plate 3 is used for leading about of lead wire. 

[0028] Drawing 2 is drawing having shown a part of configuration of a liquid crystal display. In drawing 2 , back light 
equipment is further equipped with a reflector 4. Moreover, further, the diffusion plate 5 and a liquid crystal panel 6 are 
added, and a liquid crystal display is constituted by this back light equipment. Drawing 3 is a sectional view when cutting at 
the flat surface which intersects perpendicularly with the longitudinal direction in the back light equipment shown in 
drawing 2 . That is, in drawing 3 , the cold cathode tube 2 is prolonged in the direction perpendicular to space. 
[0029] A cold cathode tube 2 lights up with the high tension power outputted from the inverter 1 . By the reflector 4, the light 
emitted from the lighting system (cold cathode tube 2) is irradiated by the light guide plate 3 efficiently made from acrylic 
resin etc. A light guide plate 3 spreads light in the direction of a field. Moreover, the reflective sheet 7 is put also on the rear 
face of a light guide plate 3, and this illuminates a liquid crystal panel 6 for the light from a cold cathode tube 2 to 
homogeneity through the diffusion plate 5 effectively. 

[0030] The actuation is explained about the back light equipment constituted as mentioned above, electromagnetism as 
shows an inverter 1 to drawing 4 - the mechanical component 20 which is a trans form inverter, drives by DC power supply 
arid generates an AC signal, and electromagnetism - it is constituted by Transformer T. general - electromagnetism - in the 
case of a trans form inverter, the ballast capacitor C is connected with a cold cathode tube 2 at a serial at a secondary, and the 
current which flows into a cold cathode tube 2 is restricted, electromagnetism - the electrical potential difference inputted 
into the primary Transformer T side - number-of- turns ratio twice - it is carried out and is taken out from a secondary as 
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high tension power. The taken-out high tension power is impressed to a cold cathode tube 2, and a cold cathode tube 2 turns 
it on. At this time, as shown in drawing 5 , stray capacity 1 1 exists between a reflector 4 and a cold cathode tube 2, and it 
becomes the cause of leakage current (leakage current) generating. 

[003 1] Parallel connection of the 2 sets of the cold cathode tube 2 by which connected at the serial and, as for return and a 
cold cathode tube 2, two were connected at a time to the serial is electrically carried out to drawing 1 to the inverter 1. 
Improvement in lamp efficiency is aimed at by making these cold cathode tubes 2 turn on by the 30 to 200kHz RF. 
[0032] Drawing 6 is drawing having shown the drive wave of a cold cathode tube 11, and the wave of the potential 
difference between each cold cathode tube 1 1. In drawing 6 (c), (d), and (e), the wave-like axis of abscissa is arbitrary. 
Drawing 6 (a) is the voltage waveform of the driver voltage (henceforth "the 1st driver voltage") impressed to the cold 
cathode tube 2 of the group of 1 , and drawing 6 (b) shows the voltage waveform of the driver voltage (henceforth "the 2nd 
driver voltage") impressed to the cold cathode tube 2 of other groups. As it became the 1st driver voltage and the electrical 
potential difference of the amplitude same between the 2nd driver voltage, a frequency, and a phase, when the cold cathode 
tube 2 of each group is driven, as shown in drawing 6 (c), the potential difference between the cold cathode tube of the group 
of 1 and the cold cathode tube of other groups is set to 0 V. However, when 60 degrees of phases are shifted between the 1st 
driver voltage and the 2nd driver voltage, between the cold cathode tube of the group of 1, and the cold cathode tube of other 
groups, the potential difference as shown in drawing 6 (d) will be produced (correctly, if there is phase gap, the potential 
difference will be produced). When gap arises in the frequency between the 1st driver voltage and the 2nd driver voltage, the 
potential difference as shown in drawing 6 (e) is produced, and brightness stops moreover, being fixed. However, driver 
voltage changes a little with variations in the property of a cold cathode tube in fact. 

[0033] In the back light equipment of this operation gestalt, an inverter 1 controls driver voltage so that abbreviation in phase, 
a **** electrical potential difference, and the electrical potential difference of a **** frequency are impressed to 2 sets of 
cold cathode tubes 2. Even if having considered as abbreviation in phase, the **** electrical potential difference, and the 
**** frequency does not have the phase of driver voltage, an electrical-potential-difference value, and a correctly equal 
frequency here, it is because the same effectiveness as the correctly equal time will be acquired if they are almost the same. 
By such control, the potential difference of 2 sets of cold cathode tubes 2 serves as zero, as shown in drawing 6 (c), and 
generating of the leakage current by the stray capacity 1 1 between a reflector 4 and a cold cathode tube 2 is reduced by this. 
[0034] The back light equipment of this operation gestalt by the above configurations and drive has the following advantages. 

(1) Since it drives by the **** electrical potential difference, the **** frequency, and the abbreviation inphase, leakage 
current can be reduced. 

(2) Since the leakage current between the cold cathode tubes 2 arranged by approaching is small, the brightness of a cold 
cathode tube 2 can be made almost uniform. 

(3) Since leakage current is small, there is little consumption of the electrode of a cold cathode tube 2, and it can attain 
reinforcement of a cold cathode tube 2. 

(4) Since leakage current is small, efficient- ization of an inverter 1 is attained. 

[0035] An example of the verification result of the property of the back light equipment of this operation gestalt is shown. 
For example, the input power which needs the diameter of a cold cathode tube 2 in order to pass 6mA of rated currents of a 
cold cathode tube 2 when the size of 280mm and a light guide plate 3 is [ 15 inches and the lighting frequency of a cold 
cathode tube 2 ] 60kHz for 2.6mm and die length was 9.3 W. Moreover, it was possible also about brightness to have turned 
on a cold cathode tube 2 by the brightness of homogeneity mostly. 

[0036] When a cold cathode tube 2 was made to turn on regardless of a phase, a frequency, and an electrical potential 
difference like before, power required in order to pass the 6mA of the same rated currents was set to 10.2W. Moreover, the 
brightness of a cold cathode tube was also sparse. 

[0037] That is, by using the back light equipment of this operation gestalt, between cold cathode tubes, the leakage current 
between cold cathode tubes can be reduced or prevented, and luminous efficiency can be improved according to an 
electrical-potential-difference difference. Consequently, efficient- ization of an inverter circuit can also be performed to the 
reinforcement of the electrode of a cold cathode tube, equalization of brightness, and a pan. 

[0038] In the back light equipment of this operation gestalt, the inverter which turns on a cold cathode tube using resonance 
actuation like the electromagnetic inverter of the resonance mold shown in the piezoelectric transformer type inverter shown 
in drawing 7 (a) or drawing 7 (b) can also be used. Since the output voltage of an inverter becomes low compared with the 
inverter which used the ballast capacitor at the time of lighting of a cold cathode tube, it does not come out of leakage 
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current as much as possible small, and the effectiveness is large also from the field of safety in such a resonance mold circuit. 
[0039] Since the liquid crystal display shown in drawing 2 contains the back light equipment of this operation gestalt which 
was high and improved endurance as a lighting means of a liquid crystal panel 6, it can attain improvement in the 
effectiveness as a liquid crystal display, and reinforcement. [ of lamp efficiency ] 

[0040] Furthermore, although this operation gestalt explained the case where parallel connection of what it connected two 
[ at a time ] to the serial in four cold cathode tubes 2 was electrically carried out to an inverter 1, this invention should just be 
the case where it is not limited to this and two or more cold cathode tubes have been arranged at juxtaposition. 
[0041] Furthermore, since a cold cathode tube 2 becomes long as mentioned above, and lighting sustaining voltage poses the 
problem that leakage current is big, by high-voltage-izing or high-frequency-ization of a lighting frequency, when die length 
makes the cold cathode tube 2 280mm or more turn on especially, reduction or the prevention effectiveness of leakage 
current becomes large by performing above-mentioned control in this operation gestalt. Moreover, when it applies to the 
back light equipment used with a large-sized liquid crystal display 15 inches or more etc., the effectiveness becomes large 
further. 

[0042] (Gestalt 2 of operation) The gestalt of operation of the 2nd of the back light equipment concerning this invention is 
explained using drawing 1 1 from drawing 8 . 

[0043] Drawing 8 is the top view of the back light equipment of the gestalt of the 2nd operation. Back light equipment is 
equipped with the lighting system which consists of an inverter 1 and a cold cathode tube 2, and a light guide plate 3 in 
drawing 8 . Along the long side of a light guide plate 3, a cold cathode tube 2 is arranged so that a light guide plate 3 may be 
illuminated from the two directions of the long side side of a light guide plate 3. An inverter 1 is arranged at one side of the 
shorter side of a light guide plate 3, or the rear face of a light guide plate 3. Moreover, the shorter side of another side of a 
light guide plate 3 is used for leading about of lead wire. 

[0044] A different point from the gestalt 1 of operation is a point that the high-frequency voltage impressed to a cold cathode 
tube 2 is opposition in two electric terminals of a cold cathode tube 2. That is, the electrical potential difference impressed to 
the terminal A 1 of 1 of an inverter 1 and the electrical potential difference impressed to other terminals A2 serve as 
opposition. The inverter which outputs an opposition electrical potential difference in such two electric terminals is 
realizable with connection of the transformer for pressure ups and a cold cathode tube as shown in drawing 9 . 
[0045] Drawing 9 (a) is drawing explaining connection of the cold cathode tube to the inverter which used the piezoelectric 
transformer, and an inverter 1 drives a piezoelectric transformer 2 1 by the mechanical component 20. drawing 9 (b) - the 
electromagnetism of a resonance mold — drawing explaining connection of the cold cathode tube to an inverter - it is — an 
inverter 1 - a mechanical component 20 - electromagnetism — the ** transformer T - driving — electromagnetism - a cold 
cathode tube 2 is driven using the leakage inductance of the ** transformer T, and resonance with Capacitor C. 
Conventionally, the output of the imbalance mold from the inverter with which one side of the secondary electrode of a 
transformer as shown in drawing 7 was grounded was impressed to the cold cathode tube. On the other hand, with this 
operation gestalt, the output of the balance mold which is an output from the inverter with which the secondary electrode of a 
transformer as shown in drawing 9 is not grounded is impressed to a cold cathode tube 2. That is, a polarity impresses a 
reverse almost symmetrical electrical potential difference to the two electrodes of a cold cathode tube 2. Thereby, the 
lighting electrical potential difference of a cold cathode tube can be reduced. That is, since forward and a negative electrical 
potential difference are impressed to the both ends of a cold cathode tube 2, respectively, if the electrical potential difference 
ot the one half of the electrical-potential-difference value in the gestalt 1 of operation is impressed as an electrical potential 
difference concerning one electrode, since the potential difference of the both ends of a cold cathode tube 2 serves as the 
same value as the gestalt 1 of operation, a lighting electrical potential difference can be reduced. 

[0046] Next, leakage current is compared. Drawing 10 is drawing explaining the leakage current in the back light equipment 
of the gestalt 1 of operation, and drawing 1 1 is drawing explaining the leakage current in the back light equipment of this 
operation gestalt. With the gestalt 1 of operation, the potential of one electrode terminal of a cold cathode tube 2 serves as 
high pressure, and since the potential of another side is the low voltage of about several v, many leakage current is generated 
in the side which mainly serves as high pressure. Therefore, the brightness of a cold cathode tube 2 differs, and in order to be 
uniform luminescence, the optimum design of a light guide plate 3 is needed. However, by driving a cold cathode tube 2 by 
the driver voltage of a balance mold output like this operation gestalt, as shown in drawing 1 1 , the leakage current of each 
cold cathode tube 2 becomes almost equal, therefore the brightness between cold cathode tubes 2 becomes homogeneity 
mostly. 
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[0047] That is, the back light equipment of this operation gestalt has the following advantages compared with the gestalt 1 of 
operation. 

(1) Output voltage is good in one half 

(2) Since the leading-about part of wiring serves as a low battery, leakage current can be reduced. 

(3) Applied voltage turns into a low battery compared with the former, and safety design is easy. 

(4) Brightness serves as homogeneity. 

[0048] An example of the verification result of the property of the back light equipment of this operation gestalt is shown. 
For example, in the case of 6mA of currents to which the diameter of a cold cathode tube 2 flows [ 15 inches and the lighting 
frequency of a cold cathode tube 2 ] to 2.6mm, and the size of 280mm and a light guide plate 3 flows [ die length ] to 60kHz 
and a cold cathode tube (current which contributes to luminescence), the both-ends electrical potential differences of a cold 
cathode tube 2 were 600Vrms(es), and required input power was 9.1 W. Inverter effectiveness is improving with the fell of 
leakage current. Moreover, 1 set of cold cathode tubes were able to light up to homogeneity mostly also about brightness. 
[0049] Since the both-ends electrical potential differences of the cold cathode tube in the gestalt 1 of operation were 
1200Vrms(es), they are understood that low-battery-izing of applied voltage is possible. 

[0050] That is, by using the back light equipment of this operation gestalt,-izing of the applied voltage of a cold cathode tube 
can be carried out [ low battery ], the leakage current between cold cathode fluorescence and a reflector or the leakage 
current between cold cathode tubes can be reduced or prevented, and luminous efficiency can be improved. Consequently, 
efficient-ization of an inverter circuit is realizable for improvement in the endurance of the electrode of a cold cathode tube, 
equalization of brightness, and a pan. 

[0051] To a liquid crystal display, efflcient-izing and reinforcement of a liquid crystal display can be attained because lamp 

efficiency applies the back light equipment of this long lasting operation gestalt to a liquid crystal display highly. 

[0052] Furthermore, although this operation gestalt explained the case where parallel connection of what it connected two 

[ at a time ] to the serial in four cold cathode tubes was electrically carried out to an inverter, this invention should just be the 

case where it is not limited to this and two or more cold cathode tubes have been arranged at juxtaposition. 

[0053] Furthermore, since a cold cathode tube becomes long as mentioned above, and lighting sustaining voltage poses the 

problem that leakage current is big, by high-voltage-izing or high-frequency-ization of a lighting frequency, when especially 

the die length of a cold cathode tube makes a cold cathode tube 280mm or more turn on, reduction or prevention of leakage 

current is attained by using drive control of this invention. 

[0054] The effectiveness becomes larger when it is used in the back light equipment used with a large-sized liquid crystal 
display 15 more inches or more etc. 

[0055] (Gestalt 3 of operation) The gestalt of operation of the 3rd of the back light equipment concerning this invention is 
explained using drawing 12 . Back light equipment is equipped with the lighting system which consists of an inverter 1 and a 
cold cathode tube 30, and a light guide plate 3 in drawing 12 . The cold cathode tube 30 has the character type of KO, it is 
arranged so that the surroundings of a light guide plate 3 may be surrounded, and it illuminates a light guide plate 3 from a 
three way. An inverter 1 is arranged at the end face of the direction where the cold cathode tube 2 of a light guide plate 3 is 
not arranged, or the rear face of a light guide plate 3. 

[0056] A different point from the gestalt 2 of operation is a point that the cold cathode tube 30 has the character type of KO, 
and is the same about other configurations. The output of an inverter 1 is also considered as a balance mold output. 
[0057] A cold cathode tube 30 lights up with the high tension power outputted from the inverter 1. The light emitted from 
the cold cathode tube 30 is illuminated by the light guide plate 3 efficiently made from acrylic resin etc. by the reflector. In a 
light guide plate 3, light is spread in the direction of a field. Moreover, the reflective sheet 7 is put also on the rear face of a 
light guide plate 3, and through a diffusion plate, the light from a cold cathode tube is constituted so that a liquid crystal 
panel may be illuminated to homogeneity. 

[0058] In drawing 12 , the character type cold cathode tube 30 of KO is electrically connected to the inverter 1. Improvement 
in lamp efficiency is aimed at by turning on a cold cathode tube 30 by the 30kHz - 200kHz RF. 

[0059] In the back light equipment shown in drawing 12 , a cold cathode tube 30 is driven with the high tension power with 
which about 180 degrees of phases differ from the two terminals, respectively. 

[0060] Since the number of cold cathode tubes is one further compared with the gestalten 1 and 2 of the above-mentioned 
operation, this back light equipment can carry out [ low battery ]-izing of lighting starting potential and the lighting 
sustaining voltage, and has an advantage [ say / that reduction of safety design and leakage current is attained ]. 
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[0061] An example of the verification result of the property of the back light equipment of this operation gestalt is shown. 
For example, the input power which needs the diameter of a cold cathode tube 30 in order to pass 8mA of rated currents of a 
cold cathode tube 30 when the size of 800mm and a light guide plate 3 is [ 14 inches and the lighting frequency of a cold 
cathode tube 30 ] 60kHz for 3.0mm and die length was 10.2 W. Moreover, it was possible to have turned on a cold cathode 
tube 30 by the brightness of homogeneity mostly. Moreover, the applied voltage of the cold cathode tube 30 at this time was 
500Vrms(es) (the potential difference of both ends is 1 000 Vrms(es)). 

[0062] That is, by using the back light equipment constituted in this way, between cold cathode tubes 30, the leakage current 
between fluorescence tubing can be reduced or prevented, and luminous efficiency can be improved according to an 
electrical-potential-difference difference. Consequently, efficient- ization of an inverter circuit can also be performed to the 
reinforcement of the electrode of a cold cathode tube, equalization of brightness, and a pan. 

[0063] When lamp efficiency builds the back light equipment of this long lasting operation gestalt in a liquid crystal display 
highly, the effectiveness and the longevity life as a liquid crystal display can be planned. 

[0064] Furthermore, although the gestalt of this operation explained the case where one character type cold cathode tube of 
KO was connected, this invention is not limited to this, and even if it is the case where the character type cold cathode tube 
of two or more KO has been arranged, it can acquire the same effectiveness. 

[0065] Moreover, as shown in drawing 13 , the same effectiveness as the cold cathode tube 30 of the character of KO can be 
acquired also with the cold cathode tube 3 1 of a L character mold. 

[0066] Furthermore, as shown in drawing 14 , it arranges so that the cold cathode tube 3 1 of a L character mold may be 
illuminated from the neighborhood of a light guide plate 3, and arrangement ****** is also good for a rear face in an 
inverter 40. Even in such a case, the same effectiveness as the case of the cold cathode tube 30 of the character of 
above-mentioned KO can be acquired. 

[0067] Furthermore, since a cold cathode tube becomes long as mentioned above, and lighting sustaining voltage poses the 
problem that leakage current is big, by high-voltage-izing or high-frequency-ization of a lighting frequency, when especially 
the die length of a cold cathode tube makes a cold cathode tube 280mm or more turn on, reduction or the prevention 
effectiveness of leakage current is large by using the cold cathode tube of this operation gestalt. Bigger effectiveness is 
acquired when it is used in the lighting system used with a large-sized liquid crystal display 15 more inches or more etc. 
[0068] (Gestalt 4 of operation) The gestalt of operation of the 4th of the back light equipment concerning this invention is 
explained using drawing 15 . Back light equipment is equipped with the lighting system which consists of an inverter 50 and 
a cold cathode tube 2, and a light guide plate 3 in drawing 15 . Along the long side of a light guide plate 3, a cold cathode 
tube 2 is arranged so that a light guide plate 3 may be illuminated from the two directions of a long side side. An inverter 50 
is arranged at one side of the shorter sides of a light guide plate 3, or the rear face of a light guide plate 3. The inverter 50 and 
the cold cathode tube 2 are electrically connected by lead wire 55a and 55b. Lead-wire 55a connected with the high tension 
side of a cold cathode tube 2 between inverters 50 is wired so that the die length may become as short as possible. Moreover, 
lead-wire 55b connected to the terminal of the low-tension side of a cold cathode tube 2 is wired so that it may separate from 
a cold cathode tube 2 as much as possible. For example, lead-wire 55b can fully secure the distance between lead-wire 55b 
and a cold cathode tube 2 by wiring so that it may pass through near [ the ] a center in the rear face of a light guide plate 3 by 
lead-wire 55a wiring the outside of a light guide plate 3 along with it. 

[0069] Thus, with the constituted back light equipment, since lead-wire 55b and a cold cathode tube 2 are isolated compared 
with the conventional thing, there is an advantage that leakage current in the meantime can be reduced. 
[0070] An example of the verification result of the property of the back light equipment constituted as mentioned above is 
shown. For example, the currents to which it will flow to a cold cathode tube if the diameter of a cold cathode tube 2 is this 
lighting system when the size of 280mm and a light guide plate 3 is [ 1 5 inches and the lighting frequency of a cold cathode 
tube 2 ] 60kHz for 2.6mm and die length were 5.8mA and 5.9mA. Moreover, the currents which flow to the cold cathode 
tube at the time of using conventional back light equipment at the time of the same input power are 5.6mA and 5.6mA, and 
were able to reduce leakage current. 

[0071] By using the back light equipment constituted as mentioned above, the leakage current between a cold cathode tube 
and lead wire can be reduced or prevented, and luminous efficiency can be improved. Consequently, efficient-ization of an 
inverter circuit can also be performed to the reinforcement of the electrode of a cold cathode tube, and a pan. 
[0072] Moreover, when the inverter which turns on a cold cathode tube using resonance actuation like the electromagnetic 
inverter of the resonance mold shown in the piezoelectric transformer type inverter or drawing 7 (b) shown in drawing 7 (a) 
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is used, since the output voltage of an inverter becomes low compared with the inverter which used the ballast capacitor at 
the time of lighting of a cold cathode tube, it does not come out of leakage current as much as possible small, and the 
effectiveness is large also from the field of safety in the back light equipment of this operation gestalt. 
[0073] The effectiveness and the longevity life as a liquid crystal display can be planned by using above back light 
equipment for a liquid crystal display. 

[0074] Furthermore, although the gestalt of this operation explained to two cold cathode tubes, this invention should just be 
the case where it is not limited to this and two or more cold cathode tubes have been arranged. 

[0075] Moreover, another example of the back light equipment of the gestalt of this operation is shown in drawing 16 . 
Differing from the operation gestalt shown in drawing 16 is the point that lead-wire 55b of the low-tension side is connected 
to the terminal (Bl, B-2) prepared near [ central / of one side ] the circuit board of an inverter 1. The high voltage output 
terminal (Al, A2) of an inverter 1 is arranged the other sides which adjoin one side of the circuit board of an inverter 1, and 
is electrically connected with the cold cathode tube 2 by lead-wire 55a from there. Thus, by preparing a terminal on the 
circuit board, only predetermined distance can isolate a low voltage terminal (B 1 , B-2) and a high voltage output terminal 
(Al, A2). Moreover, lead-wire 55b of the low-tension side is separated from a cold cathode tube 2, and is wired. Thus, by 
wiring lead-wire 55b, separation of the high-pressure section of a circuit and depression can be performed easily, the 
problem of the air clearance not only by prevention of leakage current but the high-pressure electrical potential difference 
and circular side distance is eased, and improvement in safety can be aimed at to the miniaturization of an inverter, and a pan 
[0076] Furthermore, since a cold cathode tube becomes long as mentioned above, and lighting sustaining voltage poses the 
problem that leakage current is big, by high-voltage-izing or high-frequency-ization of a lighting frequency, when die length 
makes the cold cathode tube 2 280mm or more turn on especially, reduction or the prevention effectiveness of leakage 
current is large by using this operation gestalt. 

[0077] When it is used in the back light equipment used with a large-sized liquid crystal display 15 more inches or more etc., 
still bigger effectiveness is acquired. 

[0078] (Gestalt 5 of operation) The gestalt of operation of the 5th of the back light equipment concerning this invention is 
explained using drawing 17 and drawing 18 . 

[0079] Drawing 17 is the top view of the back light equipment of the gestalt of the 5th operation. Back light equipment is 
equipped with an inverter 1, a cold cathode tube 2, a light guide plate 3, and reflectors 60 and 61 in drawing 17 . Reflectors 
60 and 61 are arranged around a cold cathode tube 2, and they are constituted so that the light of a cold cathode tube 2 may 
be irradiated efficiently at a light guide plate 3. Reflectors 60 and 61 are not grounded and are not electrically connected to 
any. 

[0080] Drawing 18 is drawing explaining the leakage current by the stray capacity between a cold cathode tube and a 
reflector. With conventional back light equipment, as shown in drawing 18 , Reflectors 4a and 4b are electrically connected 
to the gland. Therefore, the leakage current by stray capacity poses a problem. Here, the high tension power and leakage 
current which are impressed to a cold cathode tube 2 are shown. In drawing 18 , series connection of two cold cathode tube 
2a and 2bs is carried out electrically, and the electrical potential difference from which about 180 degrees of phases differ is 
impressed to the terminal of cold cathode tube 2a of the direction where both cold cathode tube 2a and 2b are not connected, 
and 2b, respectively. 

[0081] The actuation when inputting the sine wave from which about 180 degrees of phases differ centering on a gland is 
explained referring to drawing 18 . First, since a current flows out of cold cathode tube 2a into reflector 4a in the condition of 
(a) of drawing 18 (the flow of the leakage current at this time corresponds to the arrow head of a continuous line), the 
brightness of tubing falls as potential becomes low. On the other hand, in cold cathode tube 2b, since a current flows in from 
reflector 4b, if potential becomes low, brightness will become high, the time of the condition of (b) of drawing 18 (the flow 
of the leakage current at this time corresponds to the arrow head of a broken line) -- the - conversely, a current flows into 
cold cathode tube 2a from reflector 4a, and a current flows out of cold cathode tube 2a into reflector 4a. Thus, when 
Reflectors 4a and 4b are grounded to a gland, leakage current will flow through Reflectors 4a and 4b and a gland. 
[0082] So, with this operation gestalt, leakage current can be reduced or prevented by using it in the condition of having 
floated electrically by not grounding a reflector. 

[0083] Moreover, by using a reflector in the condition of having floated electrically, as the point was described, the fall of 
the brightness by leakage current can also be prevented. 

[0084] Thus, the constituted back light equipment has the following advantages. 
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(1) Reduction or prevention of leakage current can be performed. 

(2) The brightness of a cold cathode tube can be made almost uniform. 

(3) Since leakage current is small, there is little consumption of the electrode of a cold cathode tube, and it can attain 
reinforcement of a cold cathode tube. 

(4) Since leakage current is small, efficient-ization of an inverter is attained. 

[0085] An example of the verification result of the property of the back light equipment constituted as mentioned above is 
shown. For example, 2.6mm and die length of input power was [ the size of 280mm and a light guide plate 3/15 inches and 
the lighting frequency of a cold cathode tube 2 ] 10W when the diameter of a cold cathode tube 2 set to 6mA the current 
which grounds a reflector and flows a cold cathode tube when it is 60kHz. Moreover, the brightness of a cold cathode tube 
was also sparse. 

[0086] When a reflector was not grounded, power required in order to pass the 6mA of the same rated currents was set to 
9.1W. 

[0087] Thus, by using the constituted back light equipment, the leakage current by the reflector can be reduced or prevented, 
and luminous efficiency can be improved. Consequently, efficient-ization of an inverter circuit can also be performed to the 
reinforcement of the electrode of a cold cathode tube, equalization of brightness, and a pan. 

[0088] In the gestalt of this operation, whichever it uses [ of the inverter which turns on a cold cathode tube using resonance 
actuation like the piezoelectric transformer type inverter shown in drawing 9 (a), or the electromagnetic inverter of the 
resonance mold shown in drawing 9 (b) ], it is realizable. 

[0089] The liquid crystal display incorporating the back light equipment shown in drawing 17 can plan the effectiveness and 
the longevity life as a liquid crystal display. 

[0090] Furthermore, although the gestalt of this operation explained the case where parallel connection of what was 
connected two [ at a time ] to the serial in four cold cathode tubes was electrically carried out to an inverter, this invention 
should just be the case where it is not limited to this and two or more cold cathode tubes have been arranged at juxtaposition. 
[0091] Furthermore, since a cold cathode tube becomes long as mentioned above, and lighting sustaining voltage poses the 
problem that leakage current is big, by high-voltage- izing or high-frequency-ization of a lighting frequency, when especially 
the die length of a cold cathode tube makes a cold cathode tube 280mm or more turn on, in reduction or prevention of 
leakage current, big effectiveness is acquired by using the back light equipment of the operation gestalt from a book. When it 
is used in the back light equipment used with a large-sized liquid crystal display 15 more inches or more etc., still bigger 
effectiveness is acquired. 
[0092] 

[Effect of the Invention] According to the lighting system of this invention, reduction or prevention of leakage current can be 
performed by driving by the abbreviation inphase, the **** electrical potential difference, and **** drive frequency in 
arrangement and its drive control of a cold cathode tube. Consequently, improvement in the brightness of a cold cathode tube 
and consumption of cathode can be prevented, and reinforcement can be attained. Furthermore, also in the back light 
equipment and the liquid crystal display using this lighting system, a miniaturization, a raise in brightness, and reinforcement 
are realizable. 

[0093] Moreover, by the pressure-up transformer in which the output of a balance mold is possible, by driving a cold cathode 
tube, low-battery-ization of the both-ends electrical potential difference of a cold cathode tube is attained, and the further 
reduction of leakage current is attained. 

[0094] As mentioned above, according to the lighting system of this invention, it is reliable, and moreover the back light 
equipment of high brightness and a liquid crystal display can be offered, and the effectiveness is very large practically. 
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a©¥®0-c£>£. la i«cjn-r<fc^cc. ^9»?^mr 
■t*. ^>;<-> i i^B5@^2 ttotthmi&a. 

i. B9t« 3 fcl$S§«2tti*3frE3©E») 
{c-o©S2«:?9org2B^n. «3feS3©S2fiiJ©- 

oo^i*>^S3 i tm% 

%£3©tt^©fiZH2'J- FtS©9l*[3b(Cttfll34-i 

4. 
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[002 8] B2ttftJfc£^B©ttiffi©-fl%7i%L/ft: 

0-c*s. S2tc*5C»-c. iivtn h«a«3e>«:y 
:7Ud>*4&fiijL.5> 0 $/c. C©^9*5-f hSSBKS 
6>fc. f£ffc«5£«Ji^JU6 t*mrBli3bj&B 
*i$JjX£tt-&„ 03« s a2«C^/<9d'-7^ hilBK 

*jot. *©g*#ftccB£T*¥ffirtfj»rUfc<!:*© 

[0 02 9] -f>/t-ji 14»6tB^sn^AS«A(cJ: 
10 0 ftP£©^ 2 *SjS#JT 5 . jHWJ&Eff ( 2 ) *> 6 
«-«±6nfc5t«y7U^*4{cj:0. J»J: < r *y ;u 

*r$6K:ft;fS:«5 £iIl/T?&fl^-*;U6 tcnmt 
[0030] M±.<DJz *> tcm&Z Hit* vtvAVmg. 
•f<fc 9fcB» *-c*9. BftSBBtc 

20 J:or|g«ps^rS[*«^*»^-r*|giii»2 0i. m 

Ih^^^TiKiOSsSSntHS. — fiStc, BJ58 h 
5 >*5$-f >/<-*©*§£-. 2^iI>Hc^'7^ hn>r> 
If C 2 <b UWclMftd n, ?MMB« 2 tcifcn 

3itrSfife**IIIE-rs. Wtt h 9 >^T©1 Office A^d 

nx o m s n * 0 ir 9 m <* n /c^eebtj «#&ffi«r 2 «c ep 
Jnsn. 2 c©£#. hsjc^-j- 

<fc5(C» y7U^»4iJ*Btffie2i©ffl(C«^ieSfi 
1 l*s#&U y-»B£ (BttBiS) »£©JKH£tt 

30 &„ 

[ 0 0 3 1 ] m 1 icm<o . »«««2 ii^*roj&$awi 
icssisn. -e©iS5>j(cs^3n/c^MFfiiS2© 
rM*W>^-^ 1 «cS5ri/-cB»W«:i0U»ttSh-cc> 

5. Ctl6©^l^@'g2?:3 0kHz7!P62 0 0kHz 
©iSig^TjiyTS-a-.SCitCj;*?. 7>^t&$©|q|±% 

[0 03 2] Seii^^-gl l©|ga!Rg^<!:, S^^5 

(c) . <d) . (e) (CfcOT. BJ^©ttH«ffiBr 
40 06 (a) it— <0m<Dtii&m<g2l l cWM2tiZ>m 

mmm (jut rssisg8&mEEj t^^. ) ©be?s^-c 
*»). 06 (b) imo&vtfi&mmzicwtiaztizm 
tarns, (jut rs&2iB8friiEj ) ©beso^* 

^■T. &llBttBE&&2IBttBE©H'?|3It;&flL ,S 

jSSSt, ^©BBEiJ&si^ccL-c. -€-n-en©iffl©?$ 
<&ffl§2 ZmSbLtcm-S. 06 (c) (c^-TJ:^«:. — 

©iffl©^Ks©g &ffi0!>ii©ttttfiem©Btt&B 0 v i 

tt*. 0* ^llB8tlBEEi»2|giaiBE©ra 
-C(ita4 6 0* -r6L//cJ©^. — ©B©^BfiB^tt© 
SO «©^B5S'g<!:©rar« > 06 (d) (CthT J:^ JStBift 
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<&£££G£) . ^HgBft^BE<!:m2IBfi!)mEE© 
rar-eOjg^KXUd^D-St, 16 (e) (C^Ti 

«$K#-soft<ft*. <iu hbk 

Kit. ^SiSOltttO-'^^+^c.fcOlgtlimEE^T 
lift*. 

CO 0 3 3 J *m$teBi&<0^ v t> -7 A hSSg(C:te(,>T . 

-ffi©&i^g2K:*torBgi§j<ati. 

K*WM-fZ>. CCt. Bg|5]{itB. BSRSBE/PoBgl^JS 10 

<c) tCTn-rJ^cc-tfa&ftD. cttcc<fc-?-c. 'J7U 
* * 4 &&Nt&*2 flS©ffi&g?fi 1 1 {c«t 5 y - i?m%L 

C0034] «±©<fc 9«c«sS. fglfttcj; **gBBftB 
©;< 9 * 5 -f h ^g««T©*iJ*?r*-r-5o 

(1) bsk^e. v&mmmk. wswa-cinurrsfc©. 20 

(2) iaSLTigg3^cm«Bg2ra© i ;-^iiiJS*i 

(3) >/-*tti!lE*S/J\3i>ft:at>. ^BUffi«2 0SgCD?fi 

5. 

(4) y-?«tt*l/JvSl»fcfe. -f>'<-* 1©*JH|* 
{btfnJt&ift*. 

[0 03 5] *SlitSfiS©^ h 3£g©1$te©tfc 30 

iBB*©-«fts%r. m«. ^Bfffit2cr)as*i2. 

6 mm. S3*528 0mm, *^S3 ©1M X# 1 5 
> f - . ^Hfffig 2 OMttm ffl&W 6 0kHz ©«£. ft 
Nt«e2 ©£fft*tt 6 mA gtftTfti&tc&B&AABA 

2 * «tz*g-®ttK rj^aur -set arejttr * o fc. 

[003 6 ] $£*©£ ^Kfflffi. JSiftft. «E**«ii 

n&iwwr 2 * a*t $ atcm^. m c s&mifc 6mA* 

ttrfcfetC&KttttftK 1 0 . 2W£ftofc. 

®1f©SSgfc$tf6T*ofc„ 40 

[ 0 0 3 7 ] «3 , *Xtt0ftB©'< » 9=7 ■< h$|g£ 

swtasT© y - * mii&*is?« a 5 1 » sci* 

jWfe»*©fiLbWT*.*. *©«SS. ftRSfiit© 

mffi©s*^t. »a©^— ft. s6«c«-f>/-«-*iH] 

[0 03 8] ^US^S8©/f »dr5-/ HS««C*»l>T. 
H7 (a) (c^-rE^h^XSU:^-^!^ 

(b) tcjnfft^s©®asc-r>^-ar©j:5ttjag8& 
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£*>r*S. e©J:5ft*iI§!![5]Sg-Ctt. &&&*©£ 

jflc>fc<r ^«cjt^-ce< & &<d-c y - 

3 < ttiK»r«t < . £±14©ffi*>6 «>*©»*»*: 

[0039)02 (c^-riKaf^igB«. 6 

©JBW*S4 0r5>5n«|*3ftJi»<. WA&*[6j 

-c. ffisa^ga<tor©s»^©i»j±4S5S^b*a4 

[0 04 0] 2(s^Hs^88-c«. E3*©^ffit 

*^BJ«Ctx(CRB3£StxSfe©r«ft<. ^*fe[ 

[0 04 1 ] gti£0fc£9«:&lfcfitf2tf&< 
ftO. j&OTE&WBEtfmiEft. *StH*jOTJIilSK© 
«HiS8BMt«:j: »> y-i»«aj^#ftWfflift€>fc«&. 
W«C. fi3*i2 8 0mm^©KHfeS*2£j£KT3-e& 
*§6 . * j^J©gffi{c*j W 4 Jbifi©W»*fTft 5 C £ (t <fc 

*) y - # mwt<Dis%i$> * i > im±$}mitt # < ft . * 

fc. 1 5 >?-|SU:©^aaiBB»RR«»"Cffl(,» 6ti4 

*<ft-&. 

[0 04 2] (jB»©JB«2> 

h«s©92©9stt©^tt«H8«>6iai i*m>-att 
[0043] msitmzommojmo^yp^^ 

g©JpfflH-C*-5„ E8{CteC»r. hi^H 

**«3i*fit^.-5„ ^Rft«tt2»«^S3©ftj2(Ctfi 
o r . 3 ©S2fl"J©z:^r6]^ 3 fcMUHT 

ii^fCMSgStlS. -f>M-jr 1«*tK«3©^2© 
— *&t^23%£3©SB(cSB3ftS. * 
36«3©f6^©®atty- F«©9l*H0«:ttt>n*. 

[0044] mm<omm i isft^«. ^^©12 cc 
EnttisniiS^jemE^. ?%K5ffi'g2©-o©mm^ 

i©-©sa^A i (censosn^ffii. te©^-r-A 
2«:En»n3n5fiff*sj2ffi4fts. c©<t^ft-o©m 

«. 09Kl7K-rcfc-5ft»BEfflh7>X<b^fi§g©Si^ 

[0 04 5)09 (a) iZEm\-7>X*m^tcjy;i 

^- it 1 ttfgS&g|52 0 fC«fc >3 BE^ h v >X 2 1 ^igaftf 
S„ 09 (b) ««SM©mi»-f>^-^CC»T5^ 

2 0«:J:«3Safflh7>^T*|ga6O. 
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r . mi Ki^vr <t 5 a I- ? > * ©r&ffljmffi©— 

e>©W2rC*S ^ > X§?©ffl;*J ^r&igffit 2 (CM 
«>. — #©«&«:*>;!» 4 U-ClUfi©^SS 1 TOl 

E<»©¥#©iiEE*EPJjn-rnw;. #iS8Be2©wi&©ii 
[0046] y -*wft©jt«*fTS. m 1 0 « 

fU6©J&!5§ 1 ©;■«"./ i> -5 h$&g(c*iWS 

saw o/cs-c* 0 , m 1 1 i**HitPfi8©A 

8§ 1 T?Wft|gffi©2 ©-#©^^©mft#ii&EE<!: 

*6»Sg©<fc 5 fc/^ > ^sm^O|gtt^ET?^B?Slf 2 

2© y «2|t,<&S. ^<Dtc#>. tfitg&g 

C 0 0 4 7 ] o$ 0 . *J((M0gJB<D'-< •> >? 7 -Y HSSgtt 
XfiktiHBffil £tt^T«T©*J.£#£>S. 
( 1 ) tiiXW£&mft-C£<.\ 30 
(2) ie*g©3l#[I!L^Mg1IJE<!:fcS/c&. y-* 

< 3 ) EPJjD^EE#fiE5fe{Clt^ig^IEE£ <3 . S^iStt*J 

<4) fcfl&Wfc-ifc*. 

[0048] ^HJSJfcSg©/-? h^SO^ttOtft 

6mm. SS*J28 0mm. 3$3fc1£ 3 ©"9" Xtfi 1 5-/ 
tePlf&'g 2 ® JffiftftP 6 0kHz. ftl^S© 
tCttftSttflte mA (Z&tlC&ttZfm) ©tte. & 40 
©PsiagSlE«600V r m s "C* <5 . s&SttA* 

r t> . i WL<o^mmmt \m-K&.fr5imx-& tc. 

[0049] SlfiSCDJBSS 1 V<Dtiit&mW<DMi8imEElZ 1 
200VrmsT4o tctctb. WfiamK<Dl&mE.<bft oj 

[ 0 0 5 0 ] o$ 0 . *HJfi^S§©^' h£Sg£ 
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©W^te©[fij±. 8Sg©*3— <fc. j*e>cU3:-f>;<-*[5i 
SS©iS0Hj35tt«:gS3rc**. 
[0 05 1 ] jSHSt^SSgK:. ?>?aft&PK< . *o 

[0052] sw. xmrnnzvi*. m^^fmrn 

[0 05 3] <*6(c. StrMLA:<fc^«:^ffie*iS<% 
K^^®W©fi3*S2 8 0 mmU±<D#imm<gZ!m2 

[0054] ?6«:15-C >?w±©^ffisa^s 

[0 05 5 ] (HJ6©^3 ) *^{c^4vf y t>=y 4 

hm&comsoimmo&mz® 1 2 ^ffl^r^-r-s. 
lai 2(c*ji,>r. ^^-r h$iB«. -f>A-$is 
vtt?mw 3 0 *6 a s^Bj^gi . miefc 3 i 

&B?ffi«3 0«3©^M*l/T*J»). 31^3©^ 

i>. j^'i-z ittzS*«3©^BEe^2*ig5g$nr 

^at^©SSffiX««36S 3 ©Sffl(cB2g3 n^>. 
[0056] Hifi©^fiS2 4S)&4^«. ^Hf@§3 0 

[0 05 7] l*6JU^$tl/c]S5ffim^K:<t 
9. »iffif3 0^jtlf5. ftlSffi'gS 0*»6&ti-e> 
v U i» ^ cc «fc *) J: < r * 'J ;b«JB*rff 
6ftfci»76ffi3K:M'E<*n*. ^S3t?«. 3fe?rffi^ 
ffiKcOfi-Ti. Sfc. 3£fcffi3©gffi{c4>SWi'-h7 

[0058] il2 Kfct^-r. 3©^M©^Pt®g3 0 
tt-/>r?-*ltCttLTS^{C«t83ttT(,>.z». ^ 
©g30*30 kHz-2 00 k H z ©i^iTc .SJtrT 
-5C4{CJ:»). •5>7 , J8!l^©ifi]±?:Ho-CI,>4„ 

[0 0 5 9 ] m 1 2(Cq%lvi 9 ^5-/ h^gtcte^T. 

^s©3 o«-e©2o©^*>6-?'n-enfii*i*naff 

18 0* SaiiSffi^JCtO 1881)3 ti*. 

[0060] con^^^h $gg«. ftrj$©Hifi©^ 
ssi. 2<tj:b'<r3p>(c. m@e*ii*-c&s/c» 



u 

■rs. 

[0 06 1 ] 43ftH3ftB4>'< 9 ? =y ■< h&S©!|$tt©tfc 
mgmD—mZTF-f. tel£ffi©3 0©g[&# 

3. Omm. fi3*S8 0 0mm. 9136^3 ©If-/ X*i 1 
<M>*. tel&®@3 0©*ttjg&&*i6 0 kHz©*§ 
^. mffi'gS 0©5£te®ft8mA£fl£T/c«>K:i&§?;Cr 
A#®fti*10. 2WTftofc. #P&©g3 0£ 

C<Dtit(D^WS3 0<D£fl1lQmmZ5 0 0 V r msf 
*o/c (W^O^(4Htt 1 0 0 0 V r m s ) . 

[0 06 3] «JM^KB(C. 7 >7«W*»1»< . i!po 
S^Ptfe©*^^©/* v 9 =y b &&&f*imt 6Ci 
KJ:«J. ffc&a^S£l,T©S«<bg5fP*i>££0*C 

[0 06 4] § 65C. #Sli6©JB$&Ttt. a©?:§!J©te 

^»cn{CRSJ£$n-5fe©-C»^<. H*:J^±©a© 

[0 06 5] s/c. 0 i 3K.7ik-rj: 3 b< l cL^m<D^'mm 

e 3 1 -C 6 . 3 ©^©tefcffig 3 0 £ lsl«©£&ili£t# £ 
[0 06 6] §6«C. 01 4fC^-rcfc^(CL^M©^ 

s«3 i zmft&3<Dwm&iimw-ri><i:>>< l cmmL> 

^>/N--^4 0*g®«:i2S-rL/rt<fcc^ c©<fc5ft 
V W£~Ci>. fltrii©3©^:©mgt3 0©tg^<h(pj®© 

assise. 

[0 06 7] <**>«:. B?rj$L/cJ:5CC&&ffi'S#fi< & 
(C&|g@1r©g<*#2 8 0 mm«±©m®tr£j£*T<* 

azm&. zmmzmvfttm'gzm^zc tic**), 

[0068] (SgSS©JSS§4 ) * * 5 

(-£S©Ul4©5IS£©Jg!?g£01 5 ^ffl^-csiw-r-s. 

01 5{C*$OT. ^^I'^^hfiSB. -f:WN--£5 0 
Staffs®© 2 *6&*ff8WgE<!:. $}fc«3±£{®;L 

4. #BSfiie2tt. i*fi3©fii2KfSoT, giTHIJ© 
-^^6«*«3£MW?-3J:5tcl2S<*ft*. -T> 
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- f 5 o 3 o^iao ^ xu:. mat 

« 3 ©gffiKfigS W>^--^5 0<!:^MSg«2 

4B'J-K«5 5a. 5 5 b(C«fc OWMWcfcttShT 
<<>5. ttMt&B 2 4>BtfiEll!l&-f 5 0R8«:Jgi&<* 

tifcy- p«5 5 a i*. •£4>ft3#s-C&&ttWS<&S 

imztitcv-vms 5 bimst«a«2*>ertiycw 

gtniJc^KE^Snri^. W*.tf. >J-KS5 5a 
««36®3©^ffliJ**ncC?&o-CBBi^L. 'J-Kfi!5 5 
10 b«3S3lcffi3©KM{C*jt,»-C. ^©tffWjfi^riija-r-S 
<fc^«CgH«a3tiSC£(Cj:»3. ';-Ki^5 5b(!:^K5a 
12 ra©{E8t£+#CCSg«T* C £*i-C# 
[006 9] C®£9tCflM!£3ftfc'<7*?<f hggt 
tt. fi£*©4>©CCfcb-<-C. 'J-K*S5 5b£^Bfg§2 

[0070] «±© <t 5 (c^s n/c^- 
©#tt©&fBSs©— 0H*jn-r. wu*. tei&@g2© 

fiSa*2. 6mm. g$i^28 0mm. 3£7feg3©-y--f 
20 X*U 5 -f ^BS^S 2 ©^.*TS^*i 6 0kHz 

5. 8mA. 5. 9mA-C*-5fco Src. fflCAJjmt} 

mc®5&<D^v bmm;zm^tcm&<Dtii<®i&gic 

tittlZmWUtS. 6mA. 5. 6mAV$>K>. <)—2n 
[007 1 ] «±OJ:^KTOiifc^7^7^ b&S. 

30 SP>{C«-f >^-^@SS©flfS&^'fb*>tf^C£7!)i-C* 

[0072] g/c. *HJ6JgJ»©^t » ^7 ^ hgaccfc 
l»r. 137 (a) {C^-Tff^h^>x^^ W?- 
07(b) ic^T^iiS©^JlS; > /<- ^ © <fc 5 fcft 

terns. ^»®e©^«"^fctt-<>^--^©w^miE*i 

i©r y - d'«S6*/hS < -c&ztcwvtj: < . ^^tt© 

40 [0073] ^S^m^gK:. ±S2©^' -y ^ -5 h^g 
[0074] 3 6tC. *HiS©»SS-C«. 2 #©&|&& 

fc©-c«% < . 2#fc*±©te&fi§'t#i2a<*nrc»£'e 

[0075] */c. 016 {C*HJS©0SS©/< 
h^S©S(I©0!lS:7S-r. 01 6lC7rr3-mmmi&£mtj;Z, 
©lifflEffliJ© 'J - KiS5 5 b ifi A 1 ©ESgg^ 

so ©-^©tfiwtjfijcggiwetifc^ ( b i . B2) icm 
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( A 1 . A 2 ) ttW >m-- ^ i ©isissstgco— iSGtBSNg 
s&x-mf&micmffistix^z. c©<t5«:[5]S8ats± 

"CJST-^rBSW^) C itC «fc 0 ffiEEJS^F- ( B 1 . B2) 

<t. swEiftfji*?- <a i. A2) tzmfemmmmm 

•r4Cim4 B {KEE«j©«J-Fi|g5 5btt# 

m& t S2i)^mL-C^UStl^ 0 C©<fc5tcy- FS15 

5 b£I2*g-rSCi«:<fc9. [5|Sg©;aSEEg|5£<£lEgi5©# 
ffitt^MttCn*.. <J-?m%XDffi±tcV~etj:<. . ^EEm 

[0 07 6 ] 3 £&c. ffr^U/ccfc ^(cm®t*iS< 

K. S3#2 8 0mm«±©ft|g^2££*T3t!-.5t§ 
4l»ttl»±»MU**:Si,». 

[0077] $ 6«C 1 5 -f >^«±O^M?S^7S»S 

[0078] <SUfc©^S§ 5 ) *«W«C«*^< v 9 v A 
H£Sg©lfl5©||J&©ff2®£01 7.01 8£fflt,vciB 

[ 0 0 7 9 ] E 1 7 t31II5®Xtt4)$tt®'< v * 5 -< V 
gao?I0t?*4. 121 licis^X. A^^-fFg 
g»-fWC-* 1 <h^Htee2iag^«3i <)7U?Z 

6 0. 6 1£<f*S„ 'J7U?$60, 6 U^iif 
2©/g»HCS2g3*l. »|ftOT2<D%*tt*<J:<2I%tii 

[008 0 1 018 •; V \s?$t<DW<f>W 

vf^-i t-^g-c&i. 01 8&c;jvr«fcMc. n^u** 
tat. msg2{cEn*n3n*iSEm*<!:v-i'^ijs?:^ 

LX^Z. 018{C*j^T. Z*©Mf2a, 2b 
3ft-C(,>frl>#©?£PJ?©g 2a. 2 b 4)tt?CC|*ttfB#s 

«iii 8 o- sftsitEtf-eft-e-ftEPfln;**!*. 

[0 0 8 1 ] 0 1 8 5r#fl8Lfc#e>. F***IC 
18 0* {4tH©gftSIE&&*A;fcl.;fc£#©&ft:£g8 
BJT*. 01 8© (a) ©tfc^©B# (C©i#© 

U-*mifc©^ttttll&©*eiK<:*tt£;) . ftPU«©2a 

m{4#{g<&*£]tSKasSK&S. 018© (b)©t* 
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Bom < c ©<b *© >j - *®ifc©&ft«ffiia©S;en{c*t 

JC&) «. ^©j£tc. »^Sf2a(C(i'j7l/d'^4a* 

(cmjj&o^na-r., c©«t5(c. 'j?n'^4a 1 4b 

fc^^FtCgiftLfcti^. 'J7U**4a. 4bM 

ioo8 2) *cv. xmrnmrn-cK. >jyis>?$zm 

10 -c^*. 

[0083] *&. >)y\s2* *w%.ftitw.fr-etctm 
[0084] c®<j:9fcitji&34-ift:'<?*7<f h&B 

(1) y-*^©®^&£i>«RSita*-C£-5„ 

(2) &&^©SfK£«^-£T*C 

o) >)-t>mm*'hz *&p&©b©«i«&©?b*6 

20 (4) <)-i>m%!j)i'bS^tctb, ■{■>*■<- $0J&to&it 

[0 08 5 ] &L±<D£ytcW!£3tltc'<vi>7j hjgg 
©^tt©^aE*SS©-0II*^-r. teBFffi«2© 
itS*J2. 6mm. g3**2 8 0mm. i&fctg 3 ©If W 
X*il5-f>?, ftl&fim 2 ©*.W^^*i 6 0 k H z 

6mAi(/fci#A^B10Wr*-5/c. 

[0 08 6] M 7 U**3r*giftl/ isjds 

[0 0 8 7 ] C©i^(Cig(Snfc/<^7-f h£SH£ 

^©IS*. Mf(!)M^L »£©$)— 
-ft. 3 6«CH>f ^@8§©iS^^b*>tf 5 C tifiX 

[0088] *H*S©J^SS«:4jl»r. 09(a) (CtkT 
EIF^^^^^-itiiua, 09 (b){C7K"T 

[0089] 017iC^^7-/ hSia^ifi^jiA 

[0090] $ etc. #je&&©jgsrc«. ra*©^^ 
efc*$i»r z^c-r-oa:?ij{c^3 n/c t©* * 

/c*i. *«W«cnfcSS5£3n-5fc©-C«^<. ^Jjcfel 
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